The cultural adaptation process manifested by students enrolled in the double-degree programme at the Universiti Kebangsaan Malaysia (National University of Malaysia) and the University of Duisburg-Essen (UDE) in 2009 to 2010 was investigated in this study. The concept of resilience was also examined using two standard psychometric tools, namely, the Big Five Inventory and the Rosenberg self-esteem scale. In this study, the changes in both the personality, behaviour and self-esteem of the students based on a theoretical adaptation framework were amplified. Analyses were presented in a frequency computational form to compare the changes in real time. The students' adaptation patterns were found linked to their period of stay at the UDE.
Introduction
Engineering education throughout the world will change as the prevailing need to acquire better engineers gradually increases. The demands on an engineer would no longer solely involve paper qualifications but would extend to other attributes, such as the ability to work as a team player, communicate and share ideas with different people of various backgrounds, and adapting to new surroundings (Downey et al., 2006) . The internationalisation of higher education, therefore, becomes a priority.
In Malaysia, the National University of Malaysia (Universiti Kebangsaan Malaysia, UKM) has had a strong collaboration with the University of Duisburg-Essen (UDE) in Germany for more than a decade. As partners, both universities have jointly established the UKM-UDE double-degree programme as an attempt to provide international exposure to their students. For the Malaysian students, this opportunity is appropriate, given the sharp contrast of Malaysia with Germany in terms of physical weather, cost of living, classroom education, cultural practice, or even language of interaction. After having run for about ten years, the general perception is that the double-degree programme has been successful in producing highly skilled engineering graduates with an international flavour. and (2) the Rosenberg self-esteem (RSE) scale developed by Rosenberg in 1965 (Blatný, Urbánek, & Osecká, 2006; McKnight et al., 2010; Roth et al., 2008) . The alpha reliability of the BFI is calculated to be 0.27 for the extraversion domain, 0.43 for the neuroticism domain, 0.68 for the openness domain, 0.67 for the conscientiousness domain, and 0.62 for the agreeableness domain. In addition, the alpha reliability of the RSE scale is measured to score 0.68 for the positive self-esteem domain, and 0.72 for the negative self-esteem domain. The BFI assessment tool investigates the personality domain of the behaviour manifested by the UKM-UDE students whereas the RSE tool explores the reason behind such behaviour.
Theoretically, an affective-based approach does not only regard the cause and effect of resilience but also the thinking process that occurs within an individual or group (McKnight et al., 2010; Zautra, 2009; Zautra et al., 1999) .
Data are assessed for the significance test by using Cohen's (d) measurement, which indicates significant changes through the mean score and the standard deviation. Cohen's (d) analysis is a method (that uses mean value and standard deviation) invented for the purpose of conducting an effect-size analysis. This type of analysis is recognised and recommended by the American Psychological Association (Malgady, 2007; Sibley & Duckitt, 2008) . The formula for calculating the coefficient of Cohen's (d) is:
where μ 2 and μ 1 represent the mean for items in group 2 and group 1, respectively; and σ represents standard deviation in either group (assuming that both groups have the same sample size) (Algina et al., 2005; Dell'Acqua et al., 2006; Zhao & Seibert, 2006) .
The interpretation of Cohen's (d) value is based on three scales: 1) for value less than 0.2 (small); 2) for value less than 0.5 to more than 0.2 (medium); and 3) for value more than 0.5 to 2.0 (large) (Algina et al., 2005; Dell''Acqua et al., 2006; Zhao & Seibert, 2006) . Thus, these scales represent the degree of significance of the value difference if a comparison is made. This method also enables researchers to identify whether the mean difference between one data and another is random or meaningful.
Sample
The participants in this study were UKM-UDE engineering students belonging to batch 2009 to 2010 (n=12). Data were gathered in September 2009 , November 2009 , February 2010 , June 2010 , October 2010 , and December 2010 . The data reflect the behavioural changes that occurred during these periods.
Cultural Adaptation Frameworks
Acculturation emphasises two significant elements that determine the standard outcome of adaptation research: (1) contact with different cultural practices, and (2) psychological manifestation of adaptation to the new environment. The objective of an acculturation study is to determine how adaptation is viewed. To date, the most common ways to study the process of adaptation are: (1) acculturation schematisation (theory-based approach) (Milton, 1961) , and (2) acculturation as a dynamic process (application-based approach) (Kelvin, 1970) .
The schematisation of acculturation is viewed as a linear process of assimilation in another culture (Berry et al., 1987) . The author of schematisation of acculturation is said to be biased toward the "melting pot" theory. However, the second perspective, which focuses on the dynamics of cultural adaptation, is preferred because it includes all factors that make human beings fit to live in a new environment. Deculturation and enculturation, which refer to unlearning the original culture and learning the new one, respectively, are exhibited continuously by people over time (Gudykunst & Ting-Toomey, 1988) .
A previous article (Berry, 1998; Kazarian & Evans, 1998) reported five theories used in formulating a conceptual framework. These theories are: (1) the fusion model, which pertains to the emergence of a new culture; (2) the alternation model, which focuses on behaviour associated with a certain cultural context; (3) the assimilation model, which is an interactive model of an ongoing cultural absorption process from the original culture into the dominant one, resulting in the loss of the original identity; (4) the acculturation model, which is similar to the assimilation model but emphasises the retention of the original culture; and (5) the multicultural model, which underscores the existence of a pluralistic society wherein a smaller group maintains its social identity while interacting with a larger group. The pluralistic model focuses on the smaller group's affective, cognitive, and behavioural changes triggered by their coexistence with a larger group. These changes can be considered as part of the acculturation process, which assumes that (1) the individual is free to choose a certain type of adaptation, and (2) environmental conditions have forced him or her to take on one of the five models. 
Resilience Frameworks
The study of resilience generally measures the dynamic adaptation process triggered by different cultural contacts (Zautra, 2009; Zautra et al., 2010) . This study classifies resilience into two categories. The first category is recovery from risk. This process involves recovering from a stressful event resulting from change. Although this process appears favourable, no assessment tool is currently capable of comprehending the true meaning of recovery. In assessing resilience, the time and thoroughness needed to overcome a stressful event must be considered. Recovery experiences are closely observed to capture the true meaning of resilience.
The second classification is the sustaining pursuit of the positive. This process involves applying the concept of reserve capacity, in which a person adapts to fundamental changes in his or her surroundings (Barnett, 2001; Connolly et al., 2000; McMillen, 1999) . A study was previously conducted on a patient undergoing episodes of pain and stress. Results of the study show that such experience dictates the levels of a person's positive or negative emotional states. Resilience, in this sense, may be regarded as the amount of stress a person can endure before attitudinal change occurs.
Results and Discussion
Determining the type of adaptation experienced by the students is crucial. A study conducted by a team of researchers from the Chinese University of Hong Kong implies the importance of recognising adaptation identifiers as indicators of coping and changing rather than linking them to the predictor of stress on their sample psychological condition (Wu & Mak, 2012) . This understanding may facilitate the improvement of the double-degree programme to make it more suitable to the background of the participants. The experience of the UKM-UDE students can be classified as sojourner adaptation. Their stay at a foreign university was temporary, ending upon the completion of their studies. Thus, the probability of retaining their original identity, with only minimal changes, is high. However, the case of the UKM-UDE students meets the requirements of adaptation study, namely, (1) contact with different cultural practices, and (2) manifestation of behavioural changes arising from their stay in new surroundings.
The phenomenon of adaptation manifested by the UKM-UDE students is reflected in the scores presented in Figure 1 . Changes in personality domains prove that the students experience behavioural changes caused by their stay in Germany. A similar study, which uses personality as a measurement indicator of coping at the New York University in the United States, suggests that personality change shows that the samples' choice of overcoming stress may be linked with the condition of their behaviour (Bolger & Schilling, 1991; Bolger & Zuckerman, 1995) . Thus, for this case study, the changes in scores from one point of collection to another may also indicate the process of overcoming and adapting to the UDE environment.
www.ccsenet.org/ass Asian Social Science Vol. 8, No. 16; The score in the neuroticism domain in Figure 1 increased slightly until February 2010, and subsequently dropped in June 2010. However, the neuroticism domain mildly increased in October 2010, and subsequently decreased in December 2010. Despite this, an opposite reflection of the neuroticism pattern is observed in the extraversion domain from September to June 2010. The extraversion score dropped during the period from September 2009 to February 2010, and then increased in June 2010. On the contrary, the increase and decrease in extraversion were similar to that in neuroticism from October to December 2010.
The period of September 2009 to February 2010 was observed as the time when the UKM-UDE students attempted to get accustomed to the physical and cultural environments of the host country. Thus, an increase in neuroticism explains the stage in which the students experienced the adaptation process. The behaviour of the extraversion score decreases as the neuroticism score increases. This result forms part of the entire effect of adapting to a new lifestyle. In addition, an increase in neuroticism may cause a decrease in extraversion. This result shows that the extraversion domain, known as the behaviour of socialising with the new environment, may be affected by depression, anxiety, or even neuroticism.
However, a different pattern emerged from June 2010 to December 2010. This new pattern displays adaptable behaviour in which the students' socialisation may no longer be subjected to feelings of depression. Moreover, the pattern may be a sign of the way the students cope with challenges without affecting their interaction with those around them. This pattern of adaptive behaviour is similar to the findings of Carver, Scheier, and Weintraub (1989) , who formulated a theoretical framework that grouped the behavioural patterns demonstrated by an individual to cope with stress. The researchers concluded that certain behaviour may indicate the success of an individual in overcoming stress (such as turning to religion for comfort or to peers for moral support) (Carver, Scheier, & Weintraub, 1989) .
Although many factors contribute to pattern changes in both the extraversion and neuroticism domains (such as climate change, time adjustment, examinations, and adjustment to new surroundings), the change in both patterns can be deemed as originating from the resilience of the UKM-UDE students. Additionally, the openness score reflects the direct (that is, classroom learning) and indirect (that is, learning to become part of the new contact community) learning processes during the period from November 2009 to February 2010. The increased score in the openness domain shows that the UKM-UDE students struggled not only with the climate (that is, the changing of the seasons) but also with the language barrier. Nevertheless, the students forced themselves to learn new practices. However, a decrease in the openness score from June 2010 to December 2010 may be attributed to the semester break and the beginning of a new semester. A decrease in the openness and neuroticism scores in June 2010 may be attributed to the fact that the students did not have to worry about classes for that month. However, the neuroticism domain score rose as the new semester commenced in October 2010.
The scores in conscientiousness and agreeableness show no significant change. In a study on the experience of an Indonesian student in Germany (Karcher & Etienne, 1991) , the researchers explained the absence of flexibility and freedom in the new environment, which the student used to enjoy in his country. The UKM-UDE students might have gone through a similar predicament, as represented by a stable curve on both the conscientiousness and agreeableness domains.
Cohen's (d) for all data in Figure 1 is presented in Figure 2 . The steeper slopes in Figure 2 reveal that the data gathered between collections are significantly high. Vol. 8, No. 16; Figure 3. Pattern of positive self-esteem and negative self-esteem of the UKM-UDE sample
The self-esteem scores reported in Figure 3 illustrate the cognitive process experienced by the UKM-UDE students during their stay in Germany. A previous work (Muchtar et al., 2011) mentioned that self-esteem functions as a filtering mechanism of a particular behaviour. The study stated that each score, whether positive or negative self-esteem, may be related to the increase and decrease in the BFI personality domain scores of extraversion and neuroticism. The reason is that the self-esteem score can be used to measure the drive of certain behaviour (Francis & James, 1996; Fraser et al., 1999; Rosenberg, 1965) . Based on the results presented in Figures 1 to 4 , the UKM-UDE students fit the profile of a dynamic acculturation process. Although a number of changes may be viewed as signs of assimilation (that is, small changes in the agreeableness and conscientiousness domain scores), the assimilation process is unlikely to occur within a short period.
However, the most difficult question lies in determining the type of resultant adaptation model for the UKM-UDE students (such as fusion, alternation, assimilation, acculturation, or multicultural models). Aside from the fact that the UKM-UDE students experienced adaptation within a temporary period, they are believed to have retained their original culture because of several key factors, such as the presence of a UKM office at the UDE, support groups of UKM students from previous batches and a growing Malaysian student community in Germany. These factors may influence the resultant multicultural or acculturation model.
In a study on self-determination, Ryan and Deci (2000) argued the difference between the nature of natural resilience and the facilitation of motivation. They emphasised the importance of both factors in influencing the outcome of an individual's well-being. Similar to that study, the present study on the adaptation of the UKM-UDE students may distinguish the areas of improvement that the students could focus on. Although assumptions were designed to predict the adaptation process of the UKM-UDE students, conducting data collection once the subjects have completed their studies remained crucial. This process is a significant feature of this research, given that the prevailing understanding of the students' adaptive behavioural pattern may lead to certain improvements in the current academic programme.
Conclusion
This study of the resilience and adaptation process of the UKM-UDE students has shown that the resultant model has a high probability of fitting the profile of the acculturation or multicultural model. However, as the adaptation process continues, the final adaptation model will only be revealed after a long period. Despite this, based on the presented pattern of personality and self-esteem results, this study demonstrates that the UKM-UDE students have acquired a certain degree of positive resilience.
